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Abstract
Bees from the genus Apis, more commonly known 
as honey bees, are an essential pillar for the foun-
dation of any ecosystem [4]. In recent years, they 
have fallen victim to various complications created 
by mankind. Honey bees have been affected by new 
harmful pesticides, drastic climate change, schedul-
ing mismatches with plants and various other nui-
sances. The main pollinator of our crops is dying out 
as a result of these obstacles. As students of a High 
Performance Computing pilot project, we would like 
to create a simulation that represents the population 
of honey bees against all of their adversaries. These 
simulations would allow us to discover the probability 
of this essential species going extinct and it will also 
give us the opportunity to discover how to save it.
Objective
The objective of the project is to discover whether 
or not the honey bee will be able to adapt to, and 
survive, the obstacles that are presented by humans 
and nature. This will be discovered through various 
simulations that will be taken on by high performance 
computing (HPC).
Introduction
Bees have a bad reputation as pests that make 
hives and sting people, but there is much more to 
bees than that. Bees are one of the most important 
pollinators in nature. Albert Einstein said, “Once the 
bees have left the earth, man will have four years left 
on the planet.”[1]
When honey bees face obstacles to their sur-
vival, so do we humans, because honey bees 
pollinate 80 per cent of the worlds crops and 
contribute to almost 10 per cent of our food sup-
ply. In order to help honey bees, students cre-
ated a simulation to measure the effects nature 
and humans have on their survival. Many of the 
obstacles are measurable by high performance 
computers, and such research could help us find 
solutions to the extinction of the world’s greatest 
pollinators.
Quand les abeilles facent à des obstacles à 
leur survie, donc nous (les humains) aussi luttent 
avec des difficultés, car les abeilles pollinisent 80 
pour cent des cultures mondiales et contribuent 
à près de 10 pour cent de notre approvisi-
onnement alimentaire. Afin d'aider les abeilles, 
les étudiants créé une simulation pour mesurer 
les effets de la nature et les humains ont sur  leur 
survie. Plusieurs obstacles sont mesurables par 
des ordinateurs de haute performance, et de 
telles recherches pourraient nous aider à trouver 
des solutions à l'extinction des plus grands pol-
linisateurs de la planète.
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Pollen is crucial to the growth of plants thus mak-
ing it crucial in the food chain. Bees contribute 9.5 per 
cent of the world’s food supply, which would repre-
sent between 227,045,100,000 and 454,090,200,000 
Canadian dollars [2]. They pollinate 80 per cent of the 
world’s crops [3].
Though they are such an essential contributor, 
in recent years, bees have fallen victim to various 
complications created by mankind. Honey bees have 
been affected by new harmful
pesticides, drastic climate change, scheduling 
mismatches with plants and various other nuisances. 
The main pollinator of our crops is dying out and we 
are losing large amounts of food.
Process
With the use of HPC we will be able to conduct 
several simulations that would represent a threat to 
the 7 species and 44 subspecies of honey bees [3]. 
This will allow us to see how each obstacle would 
affect the honey bee population. The first simulation 
would be one without influence by the human race. 
This first simulation would be our control. This will al-
low us to have a base of knowledge to compare the 
other simulations to.
The next simulation will have obstacles such as: 
competition for food (nectar), competition for a habi-
tat, changes of the four seasons and predators like 
birds. These obstacles will be present in all of our 
simulations following the control. After we have run 
our first simulation and collected our base data we 
will then start adding obstacles that the human race 
would provide individually such as: monoculture, var-
ious types of pesticides, introduction to a new biome 
or habitat, drastic change in climate and many others. 
We will record the data of each simulation with one 
supplementary hindrance for the honey bee to face. 
To find out the total effect of all the impediments, we 
will run one last simulation with all of the obstacles 
present. This will allow us to see the true effects of 
the human race on the honey bee population.
Conclusion
There are many different problems that affect 
bees. Through our simulations, we can discover how 
disastrous any of the obstacles are on their own, and 
then as a collection. The data that we collect is con-
trolled but there will be uncontrolled variables in the 
real world, therefore, our data would be somewhat 
faulty compared to the real world results. However, 
we would be able to use our data in real life applica-
tions to predict the severity of disasters and find ways 
to prevent them.
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